INTRODUCTION
Many factors play a role in the aetiology of obstructive sleep apnea (OSA), including the male gender, old age, obesity, anatomical abnormalities and heredity. It is lead to the deterioration in respiratory control during sleep [1, 2] . OSA prevalence is reported to be 7% among adult men and 2-5% in adult women [2] . About 60-90% of patients with OSA are obese which has been shown to increase the upper airway closure tendency [3, 4] . It was shown that OSA severity increased linearly with age [5] . Polysomnography (PSG) recording simultaneously multiple physiological parameters related to sleep is the gold standard for diagnosis of OSA [6, 7] .
The aim of this study was to investigate the relationship between severity of obesity and apneahypopnea index (AHI), age and gender in patients with OSA.
MATERIAL AND METHODS
The study was conducted in accordance with the recommendations of the Helsinki Declaration.
Subjects:
We evaluated retrospectively the data on 292 patients examined in our hospital sleep laboratory. Since 5 patients diagnosed with central sleep apnea, were excluded from the study and a total 287 patients were included in the study. 
Polysomnography

Apnea Hipopnea Index (AHI):
The AHI was calculated by adding together the number of apneas and hypopneas and dividing the sum by the total sleep time per hour. When the AHI was five or more events per hour, OSA was diagnosed. AHI was categorised as mild (5-15 events/hour), moderate (15-30 events/hr), and severe (> 30 events/hr) [9] .
Statistical Analyses: Statistical analyses were done using the IBM statistical analysis package for the Social Sciences (SPSS) Version 23. Numerical values were expressed with the mean and standard deviation; categorical data were expressed in % values. The mean AHI of BMI subgroups was assessed with the two way ANOVA test, the correlation between AHI and BMI, age and gender with the Pearson correlation test. The mean AHI, age and BMI were compared in the two genders with the independent samples test. Multiple linear regression analysis was carried out to investigate the variation of AHI with age and BMI in the two genders. P<0.05 was considered statistically significantly different.
RESULTS
There were 190 (66,2%) males and 97 (33,8%) female. The mean age of our patients was 46.78±11.44. The mean BMI and the mean AHI were determined to be 31.94±6,61kg/m² and 28.48±30.27, respectively (Figure 1) . According to the AHI results, 21.6% (n=63) of patients had simple snoring; 25% (n=73) had mild OSA; 18.2% (n=53) had moderate OSA and 35.3% (n=103) had severe OSA (Figure 2) . It was found that 15.7% (n=45) of patients had REM and 15% (n=43) of them had positional OSA. It is showed values of age, gender and AHI of BMI subgroups in Table 1 . . AHI showed a two-way correlation with gender (p=0.002), with BMI (p <0.001) and with age (p<0.001) (Figures 3-5) . The mean of AHI was significantly higher in men than in women (p=0.005).
Mean age and mean BMI were significantly higher in women than in men, respectively (p=0.002 and p=0.001). According to the multiple linear regression analysis test results, regression constant for the mean AHI was -21 (p=0.025). The regression coefficient was 0.417 for age, 17.1 for gender and 1.654 for BMI, respectively (p=0.025, p=0.005 and According to the BMI , 26 (9.1%) patients were in group 1; 94 patients (32.8%) were in group 2; 134 patients (46.7%) were in group 3; 25 patients (8.7%) were in group 4 and 8 patients (2.8%) were in group 5. In group 1, 10 (% 38.43) patients; in group 2, 22 (23.4%) patients; in group 3, 16 (11.2%) patients; in group 4, 3(12%) patients had AHI < 5. When the BMI subgroups were compared on the basis of AHI values, there were statistically significant differences (p<0.001). The mean AHI was significantly lower in group 1 than the other groups (p=0.011, p<0.001, p=0.001, p=0.037 for groups 2-5, respectively). In group 2, the mean AHI was also significantly different than in group 3 (p=0.005). The mean AHI value of group 2 was not significantly different than those of group 4 and group 5 (p=0.82 and p=0.131, respectively). There were no significant differences among the mean AHI values of group 3, group 4 and group 5 (p=0.971, p=0.475 and p=0.88, respectively).
DISCUSSION
In this study, it was observed that of the investigated parameters gender showed the highest regression coefficient with AHI. AHI was significantly higher in the males. This was followed by BMI and age, in that order. The severity of OSAincreased with the severity of obesity, one of the most important causes of OSA. Partinen et al. determined that obesity was the most important risk factor for OSA, followed by the male gender and age between 40-65 years of age [10] .
According to our results, the relation of AHI with BMI was more powerful than that with age in the males, while age and BMI were found to be equally effective on AHI in women. Tsai et al found that men had higher AHI than women [11] . Ernst showed an association between AHI and BMI only in the male gender [12] . Katz et al. and Oztura et al. also reported a relationship between BMI and AHI [13, 14] . According to the Oztura et al., the mean of age, AHI and BMI were significantly different regardless of gender [13] . The mean age and BMI values were higher in our female patients than those of men.
On the basis of the BMI, AHI was lower with statistical significance in patients with normal body weight. Over BMI of 30 kg/m2, there were no significant differences in the mean value of AHI. There was no significant differences between groups 2, 5and 6, although AHI of group 2 significantly differed from that of group 3. We consider that this situation may have resulted from the least number of patients in groups 4 and 5. Ernst et al. have reported a relation between AHI and the severity of obesity [12] . In a study of Redy et al, the male gender and a BMI of 25 kg/m2 were associated with the presence of OSA [15] . Our study supports these findings. However, Sreedharan et al. showed that BMI did not have a statistically significant association with the severity of OSA [16] . In their study, the number of patients (n=152) is less than our patients and 12% of them had insomnia.
It was obtained that AHI is <5 in 38.43% of BMI<25kg/m² patients. Borsini et al. reported that it was 48.95% (17) . This study and our data support each other.
In our study, a two-way correlation existed between AHI and age. Gabbay et al found that AHI increased with age [5] , while Oztura et al did not find a correlation between age and AHI [14] . However, this study has not given the mean age of male and female patients. We have thought that this result may be due to the inclusion of young men in the study.
The limitation to this work was the small number of patients in the subgroups and groups studied. However, this is due to our laboratory being recently established and our results were the data of the first 6 months.
In conclusion, OSA risk is increasing, particularly in older males. In OSA, obesity is interchangeable and important risk factor. Obesity control should be considered in the management of the OSA patients.
